

RECEIVED 

\ SEQUENCE LISTING 

\% / TECH CENTER 1500.2900 

<110 > Gij zen, Mark 

<120> Soybean Seed Coat Peroxidase Structural Gene And Regulatory Region 
<13 0> 76-105 

<140> US 08/939, 905 
<141> 1996-09-30 

<150> US 08/723,414 
<151> 1996-09-30 

<160> 19 

<170> Patentln version 3.0 


<210> 1 

<211> 1244 

<212> DNA 

<2 13 > Glyc ine max 

<220> 

<221> CDS 

<222> (1) . . (1056) 


<220> 

<221> sig_peptide 
<222> (1) . . (78) 

<400> 1 

atg ggt tec atg cgt eta tta gta gtg gca ttg ttg tgt gca ttt get 

Met Gly Ser Met Arg Leu Leu Val Val Ala Leu Leu Cys Ala Phe Ala 
15 10 15 

atg cat gca ggt ttt tea gtc tct tat get cag ctt act cct acg ttc 
Met His Ala Gly Phe Ser Val Ser Tyr Ala Gin Leu Thr Pro Thr Phe 

20 25 30 

tac aga gaa aca tgt cca aat ctg ttc cct att gtg ttt gga gta ate 
Tyr Arg Glu Thr Cys Pro Asn Leu Phe Pro lie Val Phe Gly Val lie 
35 40 45 

ttc gat get tct ttc acc gat ccc cga ate ggg gec agt etc atg agg 
Phe Asp Ala Ser Phe Thr Asp Pro Arg lie Gly Ala Ser Leu Met Arg 
50 55 60 

ctt cat ttt cat gat tgc ttt gtt caa ggt tgt gat gga tea gtt ttg 
Leu His Phe His Asp Cys Phe Val Gin Gly Cys Asp Gly Ser Val Leu 
65 70 75 80 

ctg aac aac act gat aca ata gaa age gag caa gat gca ctt cca aat 
Leu Asn Asn Thr Asp Thr lie Glu Ser Glu Gin Asp Ala Leu Pro Asn 

85 90 95 


gtg gaa aat agt tgt cca gac aca gtt tct tgt get gat att ctt get 
Val Glu Asn Ser Cys Pro Asp Thr Val Ser Cys Ala Asp lie Leu Ala 
115 120 125 


48 


96 


144 


192 


24 0 


2 83 


ate aac tea ata aga gga ttg gac gtt gtc aat gae ate aag aca gcg 336 
lie Asn Ser lie Arg Gly Leu Asp Val Val Asn Asp lie Lys Thr Ala 

100 105 110 


384 


1 


gat aac etc acc aat ttg gac ctg age aca cct gat caa ttt gac aac 

Asp Asn Leu Thr Asn Leu Asp Leu Ser Thr Pro Asp Gin Phe Asp Asn 

245 250 255 

aga tac tac tec aat ctt ctg cag etc aat ggc tta ctt cag agt gac 

Arg Tyr Tyr Ser Asn Leu Leu Gin Leu Asn Gly Leu Leu Gin Ser Asp 


260 265 ?™ 


agt gtg gcg tec aaa gat get aaa caa aag ctt gtt get caa tct aaa 
Ser Val Ala Ser Lys Asp Ala Lys Gin Lys Leu Val Ala Gin Ser Lys 

340 345 350 


4 80 


att gca get gaa ata get tct gtt ctg gga gga ggt cca gga tgg cca 43 

lie Ala Ala Glu lie Ala Ser Val Leu Gly Gly Gly Pro Gly Trp Pro 

130 135 140 

gtt cca tta gga aga agg gac age tta aca gca aac cga acc ctt gca 

Val Pro Leu Gly Arg Arg Asp Ser Leu Thr Ala Asn Arg Thr Leu Ala 

145 150 155 160 

aat caa aac ctt cca gca cct ttc ttc aac etc act caa ctt aaa get 528 

Asn Gin Asn Leu Pro Ala Pro Phe Phe Asn Leu Thr Gin Leu Lys Ala 

165 170 175 

tec ttt get gtt caa ggt etc aac acc ctt gat tta gtt aca etc tea 576 

Ser Phe Ala Val Gin Gly Leu Asn Thr Leu Asp Leu Val Thr Leu Ser 

180 185 190 

ggt ggt cat acg ttt gga aga get egg tgc agt aca ttc ata aac cga 

Gly Gly His Thr Phe Gly Arg Ala Arg Cys Ser Thr Phe lie Asn Arg 
195 200 205 

tta tac aac ttc age aac act gga aac cct gat cca act ctg aac aca 

Leu Tyr Asn Phe Ser Asn Thr Gly Asn Pro Asp Pro Thr Leu Asn Thr 

210 215 220 

aca tac tta gaa gta ttg cgt gca aga tgc ccc cag aat gca act ggg 720 

Thr Tyr Leu Glu Val Leu Arg Ala Arg Cys Pro Gin Asn Ala Thr Gly 

225 230 235 240 


624 


672 


768 


816 


caa gaa ctt ttc tec act cct ggt get gat acc att ccc att gtc aat 864 

Gin Glu Leu Phe Ser Thr Pro Gly Ala Asp Thr lie Pro lie Val Asn 
275 280 285 

age ttc age agt aac cag aat act ttc ttt tec aac ttt aga gtt tea 912 

Ser Phe Ser Ser Asn Gin Asn Thr Phe Phe Ser Asn Phe Arg Val Ser 

290 295 300 

atg ata aaa atg ggt aat att gga gtg ctg act ggg gat gaa gga gaa 960 

Met lie Lys Met Gly Asn lie Gly Val Leu Thr Gly Asp Glu Gly Glu 

305 310 315 320 

att cgc ttg caa tgt aat ttt gtg aat gga gac teg ttt gga tta get 1008 

lie Arg Leu Gin Cys Asn Phe Val Asn Gly Asp Ser Phe Gly Leu Ala 

325 330 335 


1056 


taaaccaata attaatgggg atgtgcatgc tagctagcat gtaaaggcaa attaggttgt 1116 

aaacctcttt gctagctata ttgaaataaa ccaaaggagt agtgtgcatg tcaattcgat 1176 

tttgccatgt acctcttgga atattatgta ataattattt gaatctcttt aaggtactta 1236 

attaatca 1244 


2 


< 2 1 0 > 2 
<2ll> 4700 
<212> DNA 

<213> Glycine max 

< 2 2 0 > 

<221> promoter 

<222> (1) . . (1532) 

<220> 

<221> sig_peptide 

<222> (1533) . . (1610) 

<220> 

<2 2 1 > exon 

<222> (1533) . . (1751) 

< 2 2 0 > 

<221> exon 

<222> (2383) . . (2574) 

< 2 2 0 > 

< 2 2 1 > exon 

<222> (3605) . . (3769) 

<220> 

<221 > exon 

<222> (4033) . . (4515) 

<220> 

<221> Intron 

<222> (1752) . . (2382) 

<220> 

<221> Intron 

<222> (2575) . . (3604) 

<220> 

<221 > Intron 

<222> (3770) . . (4032) 

<220> 

< 2 2 1 > CDS 

<222> (1533) . . (1751) 
<220> 

<221> CDS 

<222> (2383) . . (2574) 
<220> 

<221> CDS 

<222> (3605) . . (3769) 
<220> 

<221> CDS 

<222> (4033) . . (4512) 

<400> 2 

tagataaaaa aatgggatat aatttttctc agatgttgtt tatactgttt ttttaatcag 
aattaaaatt cctctttaat tatcgacata attttttttg gtgaatatta tcgacataat 
tatttaatac aaatttttat tgtacataga agtgatactt caattttaat attggagaac 
agtacgaaaa cataaaaaaa ctgttattag aagaaaaaaa tatatggaaa aggttagcta 


3 




catatattag 

ctaaat t agt 

tgt t ctaatt 

ate t cacct t 

tttcat ttaa 

atacat t tct 

t tct t cgata 

aaccatgaaa 

t ttaacatgg 

catgtatggc 

tagtatgggc 

agecaaaat t 

atagatgtga 

ct 1 1 tgt tga 

ggaact catg 

ctaat t tgga 

gaat t tgaat 

t atgat cat t 

tcaaat t tgt 

accatcat ta 

t tt cccaaaa 

tttcttacat 

tatcatat ta 

tcatat ctga 

tt taaaaagt 

catacatgea 

aataat ttt t 

aaatgcatga 

aaat taaact 

ttatttttcc 

tgattatt tt 

t tgcaaatga 

atgt ttattg 

ttatggtgtc 

aatgt t ccaa 

aacctaatgc 

attttaaact 

tatctt t acg 

caagagat at 

cttttgtttt 

tgtgttaaaa 

aacagtaaca 

aaccatatta 

acgaagattt 

taat tggtat 

ggt ct tcagt 

tt tcaatt tt 

cat tacaaca 

ttgttgcttg 

tgtgctccaa 

ccacatt taa 

aatgat t cct 

actcttgetg 

gccctaccat 

qt cat cqt ca 

Z3 ZJ 

taqqcaat tg 

qqcatcatat 

tgtctctcag 

t t tact t tat 

gagaaattat 

catttgegat 

accgtgagtt 

acaagaaat c 

ctatatgaga 

ggtaaaatca 

tattaactca 


Met Gly Ser Met Arg Leu Leu 
1 5 

gta gtg gca ttg ttg tgt gca ttt get atg cat gca ggt ttt tea gtc 

Val Val Ala Leu Leu Cys Ala Phe Ala Met His Ala Gly Phe Ser Val 
10 15 20 


ccc cga ate ggg gee agt etc atg agg ctt cat ttt cat gat tgc ttt 
Pro Arg lie Gly Ala Ser Leu Met Arg Leu His Phe His Asp Cys Phe 

60 65 70 


3 0 0 

3 60 
42 0 

4 80 
540 
6 0 0 
66 0 
72 0 
780 
840 
90 0 
96 0 

10 2 0 
1030 
1140 
12 0 0 
1260 


n i ^ n 

_i — > w 


1330 
1440 
1500 
1553 


1601 


tct tat get cag ctt act cct acg ttc tac aga gaa aca tgt cca aat 1649 

Ser Tyr Ala Gin Leu Thr Pro Thr Phe Tyr Arg Glu Thr Cys Pro Asn 

25 30 35 

ctg ttc cct att gtg ttt gga gta ate ttc gat get tct ttc acc gat 1697 

Leu Phe Pro lie Val Phe Gly Val lie Phe Asp Ala Ser Phe Thr Asp 
40 45 50 55 


1745 


gtt caa gtaegtaett ttttttttcc ttccaaaatg ccctgcatat ttaacaagat 1801 
Val Gin 
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tgct ttgt tc 

acctagaaaa 

atgtgttttt 

t tcaacgatc 

t tacgtacgt 

ttgtttggtt 

1861 

tgaaaaataa 

atcagaaaga 

gatcaagaaa 

atagctagaa 

agaaagcaac 

gt tt 1 1 1 taa 

1921 

aaggtatt ta 

gtgtgagaaa 

aatat taaaa 

c tgaagagaa 

agaaat t aaa 

t aagctt 1 1 c 

19 81 

ttgaatgata 

t ttacatgt c 

t tat taact t 

aaagtcacct 

tttttcttta 

agttgtgct t 

2 041 

gaagaaaaaa 

gatgtcttt c 

agt ttagtt t 

tgattaatgc 

taat tatat t 

t t taattaat 

2101 

taattaatac 

tatatat eta 

t tt accatat 

taat tattac 

tatat ttcat 

gatgacaaca 

2161 

gacaagtat t 

c taaagaggt 

at eggtagat 

gat taatt t t 

t ttataaaaa 

aatc tt t tgc 

2221 

gtgtatagat 

at tcttt tat 

aattggtgca 

gaaact tgt a 

atgctaat tg 

caat t aat ct 

2 2 8 1 

tacattgatt 

aactaatagc 

tataatcaat 

att taggtta 

ggtataggag 

acaaat caag 

2341 

tgatctgaac 

aaattaagt t 

gttatatttg 

cattgtgaca 

g ggt tgt gat gga tea 
Gly Cys Asp Gly Ser 
75 

2397 

gtt ttg ctg 
Val Leu Leu 
80 

aac aac act gat aca 
Asn Asn Thr Asp Thr 

85 

ata gaa age 
lie Glu Ser 

gag caa gat 
Glu Gin Asp 

y U 

gca ecu 
Ala Leu 

2445 

cca aat ate 
Pro Asn lie 
95 

aac tea ata aga gga 
Asn Ser He Arg Gly 
100 

ttg gac gtt 
Leu Asp Val 
105 

gtc aat gac 
Val Asn Asp 

ate aag 
He Lys 

J. 1 U 

2493 

aca gcg gtg 
Thr Ala Val 

gaa aat agt tgt cca 
Glu Asn Ser Cys Pro . 
115 

gac aca gtt 
Asp Tnr Val 
120 

tct tgt get 
Ser Cys Ala 

gat att 
Asp He 

2541 

ctt get att 
Leu Ala He 

gca get gaa ata get 
Ala Ala Glu lie Ala 
130 

tct gtt ctg 
ber vai Lieu 
135 

gtaattaata 

acccccaacr 

2594 

aat tcccaac 

cat taaaaag 

ttgeatgatt 

ggat tcaaaa 

ttctatggta 

t tggggttct 

2 6 54 

gat ataaatt 

tgt aat taaa 

t tgcactaaa 

aaaaat tat c 

atatact t t t 

a. a t a a a a a. a. a 

2714 

atttatctaa 

tttaatt tat 

tat taaaact 

atttttaaaa 

t tcaatccta 

actcttt t t t 

2774 

aateggagea 

tgtaagctgg 

cacccaccgt 

atatcgt tgg 

aagatgetat 

aaaaccat t t 

2834 

aat taatgga 

tggaatcagt 

caaaacattt 

aat t caaaat 

actcttaatt 

gtgattagta 

2894 

atcatgtt eg 

ggcaagt tac 

gt tgtgtata 

attaatttga 

cttaatcaga 

t aaaaaaaca 

2954 

aatggacgca 

agccggttgg 

tatagatatc 

actggcctgt 

agaatatgtg 

gt tt t tcacg 

3 014 

tt taaataaa 

agctagctac 

tatattatat 

t tagtctt tt 

tttttct taa 

acccattt aa 

3 0 74 

cgtgat ttat 

tgac tgtgaa 

acatgtttcc 

acacacaggc 

t tagaaactc 

ctcgcaacta 

3134 

acatctccaa 

aat t tgacta 

t ttatttatg 

aagataat tc 

atctatgatg 

t tcaactcta 

3194 

ttatatatat 

gtat cat cgc 

agtat taaga 

at t ataatag 

tcaaatatag 

aagtatat eg 

3254 

ggtaaatgta 

gttgcatgtg 

cgacctgtt t 

cgtgt aaaat 

gcttatt eta 

tatagct t tt 

3314 

tttat tggaa 

aataacgatg 

aactaaaaac 

gaaagggtat 

catatagt t t 

gact 1 1 tatg 

3374 

ttagagagag 

acat ct taat 

t tggt cat at 

gttaaat aat 

t aat t acaat 

gcat acacaa 

3434 


5 


at at 1 1 atgc 
ccccataaca 
aacaaacat c 


catatct aaa 
gaaat tgtac 
cac t taaagt 


aaatgat aaa 
tt t tcttcag 
ggt tcaacat 


atatcatagg 
gcaatgaact 
att tatgtaa 


tat ac t caac 
taacattt ct 
taatt tacag 


tatatgatat 

gt ttgctaaa 

gga gga 
Gly Gly 


ggt cca gga tgg cca gtt cca tta gga aga agg gac age tta aca gca 
Gly Pro Gly Trp Pro Val Pro Leu Gly Arg Arg Asp Ser Leu Thr Ala 
140 145 150 155 

aac cga acc ctt gca aat caa aac ctt cca gca cct ttc ttc aac etc 
Asn Arg Thr Leu Ala Asn Gin Asn Leu Pro Ala Pro Phe Phe Asn Leu 

160 165 170 

act caa ctt aaa get tec ttt get gtt caa ggt etc aac acc ctt gat 
Thr Gin Leu Lys Ala Ser Phe Ala Val Gin Gly Leu Asn Thr Leu Asp 

175 180 185 

tta gtt aca etc tea ggtatacata atcaattttt tatttgetat tagctagcaa 
Leu Val Thr Leu Ser 
190 

taaaaagtct ctgatacaga catatttaga taaattaatt tctccataaa catttataat 

aaaattatca atttatgtac ttaaaaatta tggattgaag ctcttttcat ccaactttta 

ctaaagttaa ggtgcatata atataaaata aactatctct tgtttcttat aaaaagattg 

aagataagtt aaagtctact tataaatcat taatatatgt ata ggt ggt cat acg 

Gly Gly His Thr 
195 

ttt gga aga get egg tgc agt aca ttc ata aac cga tta tac aac ttc 
Phe Gly Arg Ala Arg Cys Ser Thr Phe lie Asn Arg Leu Tyr Asn Phe 

200 205 210 

age aac act gga aac cct gat cca act ctg aac aca aca tac tta gaa 
Ser Asn Thr Gly Asn Pro Asp Pro Thr Leu Asn Thr Thr Tyr Leu Glu 
215 220 225 

gta ttg cgt gca aga tgc ccc cag aat gca act ggg gat aac etc acc 
Val Leu Arg Ala Arg Cys Pro Gin Asn Ala Thr Gly Asp Asn Leu Thr 
230 235 240 

aat ttg gac ctg age aca cct gat caa ttt gac aac aga tac tac tec 
Asn Leu Asp Leu Ser Thr Pro Asp Gin Phe Asp Asn Arg Tyr Tyr Ser 
245 250 255 260 

aat ctt ctg cag etc aat ggc tta ctt cag agt gac caa gaa ctt ttc 
Asn Leu Leu Gin Leu Asn Gly Leu Leu Gin Ser Asp Gin Glu Leu Phe 

265 270 275 

tec act cct ggt get gat acc att ccc att gtc aat age ttc age agt 
Ser Thr Pro Gly Ala Asp Thr lie Pro lie Val Asn Ser Phe Ser Ser 

280 285 290 

aac cag aat act ttc ttt tec aac ttt aga gtt tea atg ata aaa atg 
Asn Gin Asn Thr Phe Phe Ser Asn Phe Arg Val Ser Met lie Lys Met 
295 300 305 

ggt aat att gga gtg ctg act ggg gat gaa gga gaa att cgc ttg caa 
Gly Asn lie Gly Val Leu Thr Gly Asp Glu Gly Glu lie Arg Leu Gin 
310 315 320 


3494 
3554 
3610 

3658 

3706 

3754 

3 809 

3869 
3929 
3989 
4044 

4092 

4140 

4188 

4 2 36 
4284 
4332 
4380 
4428 
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tgt aat ttt gtg aat gga gac teg ttt gga tta get agt gtg gcg tec 4476 
Cys Asn Phe Val Asn Gly Asp Ser Phe Gly Leu Ala Ser Val Ala Ser 
325 330 335 340 

aaa gat get aaa caa aag ctt gtt get caa tct aaa taa accaataatt 4525 
Lys Asp Ala Lys Gin Lys Leu Val Ala Gin Ser Lys 

345 350 

aatggggatg tgeatgetag ctagcatgta aaggcaaatt aggttgtaaa cctctttgct 4585 

agctatattg aaataaacca aaggagtagt gtgcatgtca attcgatttt gccatgtacc 4645 

tcttggaata ttatgtaata attatttgaa tctctttaag gtacttaatt aatca 4700 

<210> 3 
<211> 17 
<212> DNA 

<213> degenerate probe 
<400> 3 

ttycaygayt gyttygt 17 

<210> 4 

<211> 20 

<212> DNA 

<213> primer prx2+ 

<400> 4 

cttccaaata tcaactcaat ~° 

<210> 5 

<211> 20 

<212> DNA 

<213> primer prx6 - 

<400> 5 

taaagttgga aaagaaagta -° 

<210> 6 

<211> 20 

<212> DNA 

<213> primer prx9 

<400> 6 

atgcatgcag gtttttcagt -0 

<210> 7 

<211> 20 

<212> DNA 

<213> primer prxlO- 


<40 0> 7 

ttgetcgett tctattgtat 

<210> 8 
<211> 20 
<212> DNA 

<213> primer prxl2+ 
<400> 8 

tettcgatge ttctttcacc 


20 


20 


7 


# 


<210> 9 
<2I1> 21 
<212> DNA 

<213> primer prx29+ 
<400> 9 

cataaacaat acgtacgtga t 21 

<210> 10 

<211> 1031 

<212> DNA 

<213> Glycine max 

<400> 10 

tttcatgatt gctttgttca aggttgtgat ggatcagttt tactgaacaa cactgataca 60 

atagaaagcg agcaagatgc acttccaaat atcaactcaa taagaggatt ggacgttgtc 120 

aatgacatca agacagcggt ggaaaatagt tgtccagaca cagtttcttg tgctgatatt 180 

cttgctattg cagctgaaat agcttctgtt gctgggagga ggtcaggatg gccagttcca 240 

ttaggaagaa gggacagctt aacagcaaac cgaacccttg caaatcaaaa ccttccagca 3 00 

cctttcttca acctcactca acttaaagct tcctttgctg ttcaaggtct caacaccctt 360 

gatttagtta cactctcagg tggtcatacg tctggaagag ctcggtgcag tacattcata 420 

aaccgattat acaacttcag caacactgga ctgatccact tggacacaac atacttagaa 480 

gtattgcgtg caagatgccc ccagaatgca actggggata acctcaccaa tttggacctg 540 

agcacacctg atcaatttga caacagatac tactccaatc ttctgcagct caatggctta 600 

cttcagagtg accaagaacg tttctccact cctggtgctg ataccattcc attgtcaata 660 

gcttcagcga accagaatac tttcttttcc aactttagag tttcaatgat aaaaatgggt 720 

aatattggag tgctgactgg ggatgaagga gaaattcgct tgcaatgtaa ttttgtgaat 780 

ggagactcgt ttggattagc tagtgtggcg tccaaagatg ctaaacaaaa gcttgttgct 840 

caatctaaat aaaccaataa ttaatgggga tgtcgatgct agctacgatg taaaggcaaa 900 

ttaggttgaa acctctttgc tagctatatt gaaataaacc aaaggagtag tgtcgatgtc 960 

aattcgattt tgccatgtac ctcttggaat attatgtaat aattatttga atctcaaaaa 1020 

aaaaaaaaaa a 1031 

<210> 11 
<211> 1200 
<212> DNA 

<213> Medicago sativa 
<400> 11 

ggcaaacaat gaactccctt cgtgctgtag caatagcttt gtgctgtatt gtggttgtgc 60 
ttggagggtt acccttctct tcaaatgcgc aacttgatcc atccttttac aggaacactt 120 
gtccaaatgt tagttccatt gttcgtgaag tcataaggag tgtttctaag aaagatcctc 180 
gtatgcttgc tagtcttgtc aggcttcact ttcatgactg ttttgttcaa ggttgtgatg 240 
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catcagt t t t 

act aaacaaa 

actgataccg 

ttgtgagtga 

acaagatgc t 

1 1 1 ccaaaca 

300 

gaaact cat t 

aagaggt t tg 

gatgt tgtga 

atcaaatcaa 

aacagctgtg 

gaaaaggctt 

360 

gtcc taacac 

agt ttct tgt 

gctgat at t c 

ttgetcttte 

tgctgaat t a 

t cat ctacac 

42 0 

tggcagatgg 

t cctgactgg 

aaggt t cct t 

taggaagaag 

agatggt t ta 

acggcaaacc 

480 

agt tact tgc 

taat caaaat 

c t tccagct c 

ctttcaatac 

tactgatcaa 

ct taaagctg 

54 0 

catt tgctgc 

t caaggt ct c 

gat ac t actg 

at ctggt tgc 

actctccggt 

gctcat acat 

60 0 

ttggaagagc 

teat tgctct 

ttatt tgtta 

gecgat tgta 

caacttcagc 

ggt aegggaa 

66 0 

gtcccgatcc 

aactcttaac 

acaacttact 

tacaacaat t 

gcgcacaat a 

tgtcccaatg 

720 

gtggacctgg 

cacgaacct t 

accaatttcg 

atccaacgac 

tcctgat aaa 

tttgacaaga 

780 

actattactc 

taat cttcaa 

gtgaaaaaag 

gt ttgettea 

aagtgatcaa 

gagt tgttct 

840 

caacatctgg 

t t cagatacc 

at t agcat tg 

tcaacaaat t 

cgcaaccgat 

caaaaagct t 

900 

tt tttgagag 

ctttagggct 

gc t atgatca 

aaatgggaaa 

t at tggtgtg 

t taaccggga 

960 

accaaggaga 

gat tagaaaa 

caatgeaact 

t tgtt aattc 

aaaat cagca 

gaact tggtc 

1020 

ttatcaatgt 

tgcctcagca 

gattcatctg 

aggagggtat 

ggttagc tea 

atgt aaatgt 

1080 

agtgat tgga 

agcaactaat 

aaattaagaa 

gctataacta 

tgeacattea 

tggtatgtgt 

1140 

gagatagt ta 

ttagatgett 

tgtgagcaaa 

aatctt ttgg 

at ttcatttg 

aagtgt ttct 

1200 

< 2 1 0 > 12 
<211> 1200 
<212> DNA 

<213> Medicago sativa 





<400> 12 
gctcttcaaa 

acaatgaact 

ccttagcaac 

ttctatgtgg 

tgtgttgtgc 

ttttagttgt 

60 

gcttggagga 

ctaccctttt 

cctcagatgc 

acaacttagt 

cccacttttt 

acagcaaaac 

120 

gtgtccaact 

gttagttcca 

t tgttagcaa 

tgtcttaaca 

aacgtttcta 

agacagatcc 

180 

tcgcatgctt 

gctagtctcg 

t caggcttca 

ctttcatgac 

tgttttgttc 

tgggatgtga 

24 0 

tgcctcagtt 

ttgetgaaca 

at ac tgetae 

aat cgt aagc 

gaacaacaag 

cttt tccaaa 

300 

taacaactct 

ctaagaggtt 

tggatgttgt 

gaatcagat c 

aaactggctg 

tagaagtgee 

360 

t tgt cctaac 

acagt t tct t 

gtgetgatat 

tettgeaett 

getgetcaag 

cat cctctgt 

420 

tctggcacaa 

ggt cctagt t 

ggacggttcc 

tt taggaaga 

agggatggt t 

taaccgcaaa 

480 

ccgaacact t 

gcaaatcaaa 

atcttccggc 

tccat tcaat 

t cct tggatc 

aact taaagc 

540 

tgcat ttact 

get caaggee 

t caatactac 

tgatctagt t 

gcactct egg 

gtget catac 

600 

att tggaaga 

get cattgeg 

cacaat t tgt 

tagtcgat tg 

tacaact tea 

gcagtactgg 

660 

aagtcccgat 

ccaact ctt a 

acacaact ta 

ct tacaacaa 

ctgcgcacaa 

tatgtcccaa 

720 

tggtggacct 

ggcacaaacc 

t taccaat tt 

cgat ccaacg 

ac tcctgata 

aatt tgacaa 

780 


gaactattac 

tccaatcttc 

aagtgaaaaa 

gggtttgctc 

caaagtgatc 

aagagt tgt t 

840 

ctcaacttct 

ggtgcagata 

ccattagcat 

tgt caacaaa 

ttcagcaccg 

atcaaaatgc 

90 0 

t ttct ttgag 

agct ttaagg 

ctgcaatgat 

taaaatgggc 

aat attggtg 

tgctaacagg 

96 0 

gacaaaagga 

gagat tagaa 

aacaatgcaa 

ctttgtgaac 

tttgtgaact 

caaattctgc 

1020 

agaactagat 

ttagccacca 

tagcatccat 

agtagaatca 

ttagaggatg 

gtat tgctag 

1080 

tgtaatataa 

ataaattagc 

gtaaatgcac 

t tattgaaat 

cttgtgacta 

gatgccacta 

1140 

ataaataagt 

tataactagg 

cacat t t cat 

gtcact tgaa 

at ttcatgcc 

tgtatatgag 

1200 

<210> 13 
<211> 1200 
<212> DNA 

<213> Medicago sativa 





<400> 13 
ctccttagca 

acttctatgt 

ggtgtgttgt 

gcttttagt t 

gtgcttggag 

gactaccctt 

60 

ttcctcagat 

gcacaac t ta 

gtcccactt t 

t tacagcaaa 

acgtgtccaa 

ctgt tagt tc 

120 

cattgttagc 

aatgtcttaa 

caaacgttt c 

taagacagat 

cctcgcatgc 

ttgctagtct 

180 

cgtcaggctt 

cact ttcatg 

actgttttgt 

tctgggatgt 

gatgcctcag 

t tttgctgaa 

240 

caatactgct 

acaatcgtaa 

gcgaacaaca 

agcttttcca 

aataacaact 

ctctaagggg 

3 0 0 

tttggatgtt 

gtgaatcaga 

tcaaaactgc 

tgtagaaagt 

gcttgtccta 

acacagtttc 

360 

ttgtgctgat 

attcttgcac 

ttgctcaagc 

atcctctgtt 

ctggcacaag 

gtcctagt tg 

420 

gacggttcct 

t taggaagaa 

gggatggttt 

aaccgcaaac 

cgaacacttg 

caaatcaaaa 

480 

tcttccggct 

ccat tcaat t 

cct tggatca 

ccttaaactg 

cat t tgactg 

ctcaaggcct 

540 

cattactcct 

gttctagttg 

ccctctcggg 

tgctcataca 

t t tggaagag 

ctcattgcgc 

600 

acaatttgtt 

agtcgattgt 

acaacttcag 

cagtactgga 

agtcccgatc 

caactct taa 

660 

cacaacttac 

ttacaacaac 

tgcgcacaat 

atgtcccaat 

ggtggacctg 

gcacaaacct 

720 

taccaatttc 

gatccaacga 

ctcctgataa 

atttgacaag 

aactattact 

ccaatctt ca 

780 

agtgaaaaag 

ggtt tgctcc 

aaagtgatca 

agagt tgttc 

tcaacttctg 

gtgcagatac 

840 

cattagcatt 

gtcgacaaat 

tcagcaccga 

t caaaatgct 

ttctttgaga 

gctttaaggc 

900 

tgcaatgatt 

aaaatgggca 

atattggtgt 

gctaacaggg 

acaaaaggag 

agat tagaaa 

960 

acaatgcaac 

tttgtgaact 

caaattctgc 

agaactagat 

ttagccacca 

tagcatccat 

102 0 

agtagaatca 

ttagaggatg 

gaattgctag 

tgtaatataa 

ataaattagc 

gaaaatgcac 

1080 

ttat tgaaat 

cttgtgacta 

gatcccacta 

ataaataagt 

tataactagg 

cacatttcat 

1140 

gtcact tgaa 

atcctatgcc 

t tgtatat ta 

gaggacgtgt 

tctt ct tggt 

at tatactat 

1200 


. 10 


<210> 14 

<211> 1200 

<212> DNA 

<213> Medicago sativa 

<400> 14 


tt tgtgctaa 

t tggaggagt 

agtacatgt t 

ctaatct tga 

gat cccagaa 

tgct tggt ag 

tgcgatgcct 

cgattttgct 

ccaaataaca 

actccataag 

aatgct tgtc 

ctaacacagt 

tctgat ctgg 

caaatggtcc 

gcaaataat t 

ccct tgcagc 

aaat c taact 

t tgataatca 

catacaattg 

gaagaggt ca 

actggaaacc 

ccgattcaac 

cccaatggtg 

gacctggt ac 

gactccaact 

actactccaa 

ct t t t t t cca 

craaatqQt t c 

actctcttct 

t tgaaaattt 

actggatctc 

aaggtgaaat 

ttggctactg 

tagtcaccaa 

taagcttgga 

aaatat tgaa 

tgtggtgtat 

tatgtttttg 

aataatat tt 

gtgtcaaagt 


<210> 15 

<211> 283 

<212> PRT 

<213> Glycine max 

<400> 15 

Phe His Asp Cys Phe Val Gin Gly Cys Asp Gly Ser Val Leu Leu Asn 
15 10 15 

Asn Thr Asp Thr lie Glu Ser Glu Gin Asp Ala Leu Pro Asn lie Asn 

20 25 30 

Ser lie Arg Gly Leu Asp Val Val Asn Asp lie Lys Thr Ala Val Glu 
35 40 45 

Asn Ser Cys Pro Asp Thr Val Ser Cys Ala Asp lie Leu Ala lie Ala 
50 55 60 


60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
10 80 
1140 
1200 


11 


Ala Glu lie Ala Ser Val Ala Gly Arg Arg Ser Gly Trp Pro Val Pro 
65 70 75 80 

Leu Gly Arg Arg Asp Ser Leu Thr Ala Asn Arg Thr Leu Ala Asn Gin 

85 90 95 

Asn Leu Pro Ala Pro Phe Phe Asn Leu Thr Gin Leu Lys Ala Ser Phe 

100 105 110 

Ala Val Gin Gly Leu Asn Thr Leu Asp Leu Val Thr Leu Ser Gly Gly 
115 120 125 

His Thr Ser Gly Arg Ala Arg Cys Ser Thr Phe lie Asn Arg Leu Tyr 
130 135 140 

Asn Phe Ser Asn Thr Gly Leu lie His Leu Asp Thr Thr Tyr Leu Glu 
145 150 155 160 

Val Leu Arg Ala Arg Cys Pro Gin Asn Ala Thr Gly Asp Asn Leu Thr 

165 170 175 

Asn Leu Asp Leu Ser Thr Pro Asp Gin Phe Asp Asn Arg Tyr Tyr Ser 

180 185 190 

Asn Leu Leu Gin Leu Asn Gly Leu Leu Gin Ser Asp Gin Glu Arg Phe 
195 200 205 

Ser Thr Pro Gly Ala Asp Thr lie Pro Leu Ser lie Ala Ser Ala Asn 
210 215 220 

Gin Asn Thr Phe Phe Ser Asn Phe Arg Val Ser Met lie Lys Met Gly 
225 230 235 240 

Asn lie Gly Val Leu Thr Gly Asp Glu Gly Glu lie Arg Leu Gin Cys 

245 250 255 

Asn Phe Val Asn Gly Asp Ser Phe Gly Leu Ala Ser Val Ala Ser Lys 

260 265 270 

Asp Ala Lys Gin Lys Leu Val Ala Gin Ser Lys 
275 280 

<210> 16 
<211> 355 
<212> PRT 

<213> Medicago sativa 
<400> 16 

Met Asn Ser Leu Arg Ala Val Ala lie Ala Leu Cys Cys lie Val Val 
15 10 15 

Val Leu Gly Gly Leu Pro Phe Ser Ser Asn Ala Gin Leu Asp Pro Ser 

20 25 30 

Phe Tyr Arg Asn Thr Cys Pro Asn Val Ser Ser lie Val Arg Glu Val 
35 40 45 

lie Arg Ser Val Ser Lys Lys Asp Pro Arg Met Leu Ala Ser Leu Val 
50 55 60 

Arg Leu His Phe His Asp Cys Phe Val Gin Gly Cys Asp Ala Ser Val 
65 70 75 80 

Leu Leu Asn Lys Thr Asp Thr Val Val Ser Glu Gin Asp Ala Phe Pro 

85 90 95 

* 12 


Asn Arg Asn Ser Leu Arg Gly Leu Asp Val Val Asn Gin lie Lys Thr 

100 105 110 

Ala Val Glu Lys Ala Cys Pro Asn Thr Val Ser Cys Ala Asp lie Leu 
115 120 125 

Ala Leu Ser Ala Glu Leu Ser Ser Thr Leu Ala Asp Gly Pro Asp Trp 
130 135 140 

Lys Val Pro Leu Gly Arg Arg Asp Gly Leu Thr Ala Asn Gin Leu Leu 
145 150 155 160 

Ala Asn Gin Asn Leu Pro Ala Pro Phe Asn Thr Thr Asp Gin Leu Lys 

165 170 175 

Ala Ala Phe Ala Ala Gin Gly Leu Asp Thr Thr Asp Leu Val Ala Leu 

180 185 190 

Ser Gly Ala His Thr Phe Gly Arg Ala His Cys Ser Leu Phe Val Ser 
195 200 205 

Arg Leu Tyr Asn Phe Ser Gly Thr Gly Ser Pro Asp Pro Thr Leu Asn 
210 215 220 

Thr Thr Tyr Leu Gin Gin Leu Arg Thr lie Cys Pro Asn Gly Gly Pro 
225 230 235 240 

Gly Thr Asn Leu Thr Asn Phe Asp Pro Thr Thr Pro Asp Lys Phe Asp 

245 250 255 

Lys Asn Tyr Tyr Ser Asn Leu Gin Val Lys Lys Gly Leu Leu Gin Ser 

260 265 270 

Asp Gin Glu Leu Phe Ser Thr Ser Gly Ser Asp Thr lie Ser lie Val 

75 280 285 


2 1-7 


Asn Lys Phe Ala Thr Asp Gin Lys Ala Phe Phe Glu Ser Phe Arg Ala 
290 295 300 

Ala Met lie Lys Met Gly Asn lie Gly Val Leu Thr Gly Asn Gin Gly 
305 310 315 320 

Glu lie Arg Lys Gin Cys Asn Phe Val Asn Ser Lys Ser Ala Glu Leu 

325 330 335 

Gly Leu He Asn Val Ala Ser Ala Asp Ser Ser Glu Glu Gly Met Val 

340 345 350 

Ser Ser Met 
355 

<210> 17 
<211> 358 
<212> PRT 

<213> Medicago sativa 
<400> 17 

Met Asn Ser Leu Ala Thr Ser Met Trp Cys Val Val Leu Leu Val Val 
15 10 15 

Leu Gly Gly Leu Pro Phe Ser Ser Asp Ala Gin Leu Ser Pro Thr Phe 

20 25 30 

Tyr Ser Lys Thr Cys Pro Thr Val Ser Ser He Val Ser Asn Val Leu 
35 40 45 


13 


Thr Asn Val Ser Lys Thr Asp Pro Arg Met Leu Ala Ser Leu 
* 50 ^ 55 60 

Leu His Phe His Asp Cys Phe Val Leu Gly Cys Asp Ala Ser 
65 70 75 

Leu Asn Asn Thr Ala Thr He Val Ser Glu Gin Gin Ala Phe 

85 90 

Asn Asn Ser Leu Arg Gly Leu Asp Val Val Asn Gin He Lys 

100 105 HO 

Val Glu Val Pro Cys Pro Asn Thr Val Ser Cys Ala Asp He 
115 120 125 

Leu Ala Ala Gin Ala Ser Ser Val Leu Ala Gin Gly Pro Ser 
130 135 140 

Val Pro Leu Gly Arg Arg Asp Gly Leu Thr Ala Asn Arg Thr 
145 150 155 

Asn Gin Asn Leu Pro Ala Pro Phe Asn Ser Leu Asp Gin Leu 

165 170 

Ala Phe Thr Ala Gin Gly Leu Asn Thr Thr Asp Leu Val Ala 

180 185 190 

Gly Ala His Thr Phe Gly Arg Ala His Cys Ala Gin Phe Val 
195 200 205 

Leu Tyr Asn Phe Ser Ser Thr Gly Ser Pro Asp Pro Thr Leu 
210 215 220 

Thr Tyr Leu Gin Gin Leu Arg Thr He Cys Pro Asn Gly Gly 
225 230 235 

Thr Asn Leu Thr Asn Phe Asp Pro Thr Thr Pro Asp Lys Phe 

245 250 

Asn Tyr Tyr Ser Asn Leu Gin Val Lys Lys Gly Leu Leu Gin 

260 265 270 

Gin Glu Leu Phe Ser Thr Ser Gly Ala Asp Thr He Ser He 
275 280 285 

Lys Phe Ser Thr Asp Gin Asn Ala Phe Phe Glu Ser Phe Lys 
290 295 300 

Met He Lys Met Gly Asn He Gly Val Leu Thr Gly Thr Lys 
305 310 315 

He Arg Lys Gin Cys Asn Phe Val Asn Phe Val Asn Ser Asn 

325 330 

Glu Leu Asp Leu Ala Thr He Ala Ser He Val Glu Ser Leu 

340 345 350 

Gly He Ala Ser Val He 


Val Arg 

Val Leu 
80 

Pro Asn 
95 

Leu Ala 

Leu Ala 

Trp Thr 

Leu Ala 
160 

Lys Ala 
175 

Leu Ser 

Ser Arg 

Asn Thr 

Pro Gly 
240 

Asp Lys 
255 

Ser Asp 

Val Asn 

Ala Ala 

Gly Glu 
320 

Ser Ala 
335 

Glu Asp 


355 


<210> 
<211> 
<212> 
<213> 


18 

347 

PRT 


Medicago sativa 


14 




<400> 18 

Met Trp Cys Val Val Leu Leu Val Val Leu Gly Gly Leu Pro Phe Ser 
15 10 15 

Ser Asp Ala Gin Leu Ser Pro Thr Phe Tyr Ser Lys Thr Cys Pro Thr 

20 25 30 

Val Ser Ser lie Val Ser Asn Val Leu Thr Asn Val Ser Lys Thr Asp 
35 40 45 

Pro Arg Met Leu Ala Ser Leu Val Arg Leu His Phe His Asp Cys Phe 
50 55 60 

Val Leu Gly Cys Asp Ala Ser Val Leu Leu Asn Asn Thr Ala Thr lie 
65 70 75 80 

Val Ser Glu Gin Gin Ala Phe Pro Asn Asn Asn Ser Leu Arg Gly Leu 

85 90 95 

Asp Val Val Asn Gin lie Lys Thr Ala Val Glu Ser Ala Cys Pro Asn 

100 105 110 

Thr Val Ser Cys Ala Asp lie Leu Ala Leu Ala Gin Ala Ser Ser Val 
115 120 125 

Leu Ala Gin Gly Pro Ser Trp Thr Val Pro Leu Gly Arg Arg Asp Gly 
130 135 140 

Leu Thr Ala Asn Arg Thr Leu Ala Asn Gin Asn Leu Pro Ala Pro Phe 
145 150 155 160 

Asn Ser Leu Asp His Leu Lys Leu His Leu Thr Ala Gin Gly Leu lie 

165 170 175 

Thr Pro Val Leu Val Ala Leu Ser Gly Ala His Thr Phe Gly Arg Ala 

180 185 190 

His Cys Ala Gin Phe Val Ser Arg Leu Tyr Asn Phe Ser Ser Thr Gly 
195 200 205 

Ser Pro Asp Pro Thr Leu Asn Thr Thr Tyr Leu Gin Gin Leu Arg Thr 
210 215 220 

lie Cys Pro Asn Gly Gly Pro Gly Thr Asn Leu Thr Asn Phe Asp Pro 
225 230 235 240 

Thr Thr Pro Asp Lys Phe Asp Lys Asn Tyr Tyr Ser Asn Leu Gin Val 

245 250 255 

Lys Lys Gly Leu Leu Gin Ser Asp Gin Glu Leu Phe Ser Thr Ser Gly 

260 265 270 

Ala Asp Thr lie Ser He Val Asp Lys Phe Ser Thr Asp Gin Asn Ala 
275 280 285 

Phe Phe Glu Ser Phe Lys Ala Ala Met He Lys Met Gly Asn lie Gly 
290 295 300 

Val Leu Thr Gly Thr Lys Gly Glu He Arg Lys Gin Cys Asn Phe Val 

305 310 315 320 

Asn Ser Asn Ser Ala Glu Leu Asp Leu Ala Thr He Ala Ser He Val 

325 330 335 


15 


Glu Ser Leu Glu 

340 

<210> 19 
<211> 351 
<212> PRT 
<213> Medicago 

<400> 19 

Met Leu Gly Leu 
1 

lie Gly Gly Val 

20 

Asn Ser Thr Cys 
35 

Asn Val Ser Gin 
50 

His Phe His Asp 
65 

Asn Asp Thr Ala 


Asn Ser lie Arg 

100 

Glu Asn Ala Cys 
115 

Ser Ala Glu lie 
130 

Pro Leu Gly Arg 
145 

Gin Asn Leu Pro 


Phe Asp Asn Gin 

180 

Gly His Thr lie 
195 

Tyr Asn Phe Ser 
210 

Tyr Leu Gin Thr 
225 

Asn Leu Thr Asp 


Tyr Tyr Ser Asn 

260 

Glu Leu Phe Ser 
275 

Phe Ala Asn Asn 

290 


Asp Gly lie Ala 


sat iva 


Ser Ala Thr Ala 
5 

Pro Phe Ser Asn 


Ser Asn Leu Asp 

40 

Ser Asp Pro Arg 
55 

Cys Phe Val Gin 
70 

Thr lie Val Ser 
85 

Gly Leu Asp Val 


Pro Asn Thr Val 

120 

Ser Ser Asp Leu 
135 

Arg Asp Ser Leu 
150 

Ala Pro Thr Phe 
165 

Asn Leu Ser Thr 


Gly Arg Gly Gin 

200 

Asn Thr Gly Asn 
215 

Leu Gin Ala lie 
230 

Leu Asp Pro Thr 
245 

Leu Gin Val Gly 


Arg Asn Gly Ser 

280 

Gin Thr Leu Phe 

295 


Ser Val lie 
345 


Phe Cys Cys Met 
10 

Ala Gin Leu Asp 
25 

Ser lie Val Arg 


Met Leu Gly Ser 

60 

Gly Cys Asp Ala 
75 

Glu Gin Ser Ala 
90 

lie Asn Gin lie 
105 

Ser Cys Ala Asp 


Ala Asn Gly Pro 

140 

Thr Ala Asn Asn 
155 

Asn Leu Thr Arg 
170 

Thr Asp Leu Val 
185 

Cys Arg Phe Phe 


Pro Asp Ser Thr 

220 

Cys Pro Asn Gly 
235 

Thr Pro Asp Thr 

250 

Lys Gly Leu Phe 
265 

Asp Thr lie Ser 


Phe Glu Asn Phe 

300 


Val Phe Val Leu 
15 

Pro Ser Phe Tyr 
30 

Gly Val Leu Thr 
45 

Leu lie Arg Leu 


Ser lie Leu Leu 

80 

Pro Pro Asn Asn 
95 

Lys Thr Ala Val 
110 

lie Leu Ala Leu 
125 

Thr Trp Gin Val 


Ser Leu Ala Ala 

160 

Leu Lys Ser Asn 
175 

Ala Leu Ser Gly 
190 

Val Asp Arg Leu 
205 

Leu Asn Thr Thr 


Gly Pro Gly Thr 

240 

Phe Asp Ser Asn 
255 

Gin Ser Asp Gin 
270 

lie Val Asn Ser 
285 

Val Ala Ser Met 


16 



lie Lys Met Gly Asn lie Gly Val 
3 0"5 310 

Arg Thr Gin Cys Asn Ala Val Asn 

325 

Val Val Thr Lys Glu Ser Ser Glu 

340 


# 


Leu Thr Gly Ser Gin Gly Glu lie 
315 320 

Gly Asn Ser Ser Gly Leu Ala Thr 

330 335 

Asp Gly Met Ala Ser Ser Phe 
345 350 



